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ABSTRACT
Thisresearchwasdonetocomparethreemethods,i.e.,conventional,selfassessment,andcontinuous
monitoringmethodsin measuringnonproductiveactivitiesin Bureauof AdministrationandStudent
Affairs(Biro AdministrasiAkademikdanKemahasiswaan- BAAK), GunadarmaUniversity.Pre
researchwas conductedto measurenonproductiveactivitiesusingconventionalmethod Self
assessmentwasconductedusingquestionnaireasresearchinstrument,handycamwasusedtoobserve
workactivitiesin thesameperiodoftimeasthetwomethodsmentionbefore.Hypothesistestedtoward
nonproductiveactivities.amongthe threemethodsusingpaired t- test. The resultshowsthat
conventionalndcontinuous'methodsmeasurednonproductiveactivitiesignificantlydifferent.The
resultalsoshowsthatcontinuousmethodmeasurednonproductiveactivitiesignificantlydifferentwith
theonemeasurebyconventionalndselfassessmentmethods.
Keywords:workactivities,conventionalmethod,continuousmethod
INTRODUCTION
Services performing by Bureau of
Administrationand Student Affairs (Biro
AdministrasiAkademikdanKemahasiswaan-
BAAK) Guna-darmaUniversityfor campus
locatedinD,E, G, andH arecenteredinD area,
building4, floor1. Servicesperformeitheron-
linenoroff line.Servicesoff lineemployhuman
resources,whichis interactfaceto facewith
studentascustomer.
Oneoftheconsequencesof interactionis
queuing. Queuingis unwantedconditionby
everycustomer.Queuingcan be reducedby
analyzingexistingwork systemanddesigning
betterworksystemif needed.
The objectiveof this researchis to
comparenon-productiveactivitiesratiomeasured
bythreemethods,i.e.conventionalmethod,self
report,andcontinuingcontrolling.
THEORETICAL BACKGROUNDS
WorkSampling
L.H.C Tippettis the first timeof usingwork
samplingmethod.The methodwas usedto
observetextilesindustryworker.In 1940,work
samplingalsoknownasdelayrationofactivities.
Worksamplingis a toolusedto findfacts. In
mostcases,worksamplingcanreducecostand
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timespendingfor production(Barnes,1980).
Niebel (2003) defined work samplingas
techniqueusedto measureproductiveactivities
proportion..
It's advantagecomparestoconventional
method(Barnes,1980),is suitableto usewhen
dealingwith lotof activitieswithnonpractical
measurement.Usingworksamplingis possible
toobservemorethanoneoperatorormachineat
thesametimewithoneobserver.Oncontinuous
timestudying,usuallyoneobserverneededfor
oneoperator/machine.
Work samplingalso more efficient
compareto continuoustimestudyingbasedon
worktimeandcost.Costcanbereduceduntil5-
50% of continuoustime studying cost.
Observationis possiblebe conductedin day
rangeor week,but it'll give impacton data
variance.Worksamplingdoesn'tneeda time
studyexpertin conductingsampling,except
performancesamplingneeded.Whenstandard
timeorperformanceindexexpected,atimestudy
expert is needed. Even thoughthere is
possibility disturbanceon work sampling
method,the result will not be effected
significantly.
Work samplingmeasurementcan be
conductedin variesintervalconfidence.Using
work sampling,quick observationtoward
operatorcan be done in randominterval.
Bl
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Employing quick observationcan reduce
unimportantobservation.
Therethreeadvantagesofworksampling
accordingto Wignjosoebroto(1992). First
advantageis to measuredelayratioof activity.
Secondadvantageis to measureperformance
level based on working or delay status,
particularlyfor manualwork method.Last
methodadvantageisto identifystandardtimeof
anoperation.
Worker with high level commitment
continuouslyconductworksamplingtomeasure
theirperformance(Niebel,2003).For mostof
self reportcase,it's foundthatworkerspend
smallerportionof theirtimeto do important
things,astheythinkdo. As reverse,theyspend
moretimeonunimportantthings,suchasdelay
.' or postponingsomethingunimportantbeyond
theirprediction.
Worksamplingalsocanbedoneusing
variestoolsor supportingequipment,suchas
movingcamerarecordedwith 1000pictureper
minuteaccuracy. Anothertool is electronic
equipmentwithcodeusedtotranslatedirectlyto
computerdaily,weekly,or monthly.Anotheris
portablepicturerecordedknownashandycam.
Videocamerais usefulnessto produce
un bias work sampling(Niebel,2003).On
observationspot,datacollectedtendtobebiasif
samplingstudydonetowardindividualorgroup
performance.The existenceof an observeris
possiblein raisingdisturbancetowardoperator
activityonworkcondition.Thereistendencyto
workmotivatedwhenan observeras observer
comesto close.Bias can be producedby an
observerwhenhe/shewrite what havebeen
happenedorwill happen.
RESEARCH MEmOD
This researchneed some tools, i.e. video
camcorderSONY videohi8ccd-trv418e(l unit),
andstopwatch.Thisresearchalsousedmaterials
suchasvideohiScassette,pen,andobservation
form. Videoandcassetteusedto recordall
activitieswhencontinuousobservationmethod
applied.Penandobservationformusedwhen
selfassessmentandconventionalmethodswere
applied.Stopwatchwasusedwhenconventional
methodwasapplied.
Data usedtakenfrom threesources,
accordingtomethodapplied.Conventionalwork
samplingemployrandomnumbertableas a
B2
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measurementof ime.Basedonrandomizel vel
and quantityof observation(n) predefined,
observermakesign on observationform in
suitablecell.
Researchvariableare productiveand
nonproductiveactivities.Productiveactivities
dividedinto5 categories,i.e.keying,pointing,
reading,writing,andhandlingdocument.Non-
productiveactivitiesdifferentiateinto two
categories,i.e. allowance (rest, personal
activities,praying,eating,drinking,etc.),and
unemployed.
DataCollectionTechnique
Data collected using observationmethod.
Samplequantityto becollectedon firstdayis
calculatedbasedon quantityof preobservation
dividedwith totalof observationdays(N-l).
Samplequantityonsecond ayequaltototalof
sampleonpreobservationandfirstdaydivided
by N-l. Intervalconfidenceusedis 95%,or
significancel velof 5%.
Self reportfilled 5 dayscontinuously,
with 4 hoursrangeproductivetime. Worker
askeddofill outgivenform30timesaday.The
timescheduletowritetheactivitieswasdecided
byworker.Randomtableis notusedto decide
whentheactivitieshouldbewritten.
Continuousactivitiesrecordedusinga
handycamat09.30-15.00o'clock,during5days
work days (excludesSaturdayand Sunday).
Recordingis playingas longas 90 min. time
range90 min is chosenin orderto simplify
calculation.For 5 daysobservation,450min
eachday,will be resulted9005observation.
Sampletobeobservedwaschosenrandomly.
In secondmeasurement,theobservation
will be in 27.000secondsduration.Using3
secondsrange,theobservationwaswrittentoa
form provided. T overcomebulky data,
productiveandnonproductiveactivitiesisdrawn
usingtallydiagram.
DataAnalysis
Hypothesestestis usedto comparethethree
methods.
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RESULT ANDDISCUSSION
ConventionalWork Sampling
Pre worksamplingwas doneas muchas 61
times,with4 minutesinterval.Observationwas
startedat09.00-11.30,continuedat13.02-14.58.
The summationof allowanceand
unemployedactivitiesresult non productive
activitiesproportionasmuchas0.2131.Withq
valuefrom pre studied,samplequantity(N)
neededfor nextobservationusingconfidence
interval95%(or significancelevel5%)is 258
samples.
ISSN: 1978-774X
Observationtimewasdecided5 days.
OnSaturday,studentservicesisopenfrom09.00
- 12.00o'clock,shorterthanotherdays.As
result,divisionfactorforfirstdayonly4.5days.
Andsoobservationfrequenciesfor firstdayare
44samples(N).
Usingrandomtable,95randomnumbers
wereresulted.Everynumberis usedmutually
exclusive. Based on mutuallyexclusive
property,from 95 numberswereresulted33
numbers.TheII numbersremainweresearched
usingotherrandomnumbers. The activities
performedondayoneisshownonTableI.
Table2.Frequenciesofn~n-
Day
Nonproductiveactivities
Nonproductiveactivityondayone(p)
is 0.2727andproductiveactivity(q) is 0.7273.
With p value from predeterminedresearch,
proportiontotalof activitiesnonproductiveon
dayone(p) ) is0.2381.
Samplesizeneededfor95%confidence
of interval is change,becomes279 and
observationtotalfordaytwo(N2)is 50sample.
Proportionof nonproductiveactivityondaytwo
was calculatedas much as 0.26, and so
productiveactivityis 0.74. Givenp andpi,
proportionmeanof nonproductiveactivityon
day two (P2) is 0.2451.Proportiontotalof
productiveactivityon day(q2) thenbecomes
0.7549.Samples ize(N) neededfor 95%of
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interval confidenceis 285 unit and 52
observationsampleondaythree(N3).
Using randomtable as before,after
deletingduplicationrandomnumberandoutside
range,observationtimewasresulted52timeson
daythree.
Proportionof non productiveon day
three(P3)is0.2884.Thisfactresultedproductive
activitiesproportionondaythree(q3)is 0.7116.
Given p, Ph and P2,Proportiontotalof non
productiveactivitieson day three(P3) is
0.2560.And so, proportiontotalof productive
activitiesondaythree(q3) is0.7440.
B3
Nonproductive
Day
HandlingdocumentAllowanceUnemployed
Is
0 I 11
I
3 6 6 22 5 8
1 I 6 I 2 2 5 17 4 8
2 7 2 3 4 21 4 9
3 8 7 3 2 17 4 II
4 9 8 6 3 19 5 8
5 1 5 I 1 4 0 5 4 4
TotalI 46 I 23 24 20 101 26 . 48
99 I 21 I 29
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Basedon datauntildaythree,sample
size(N) neededfor 95%confidenceof interval
(or5%of levelsignificanceis293samples.
Frequenciesof observationfor dayfour
(N4)is 58sample.As donebefore,randomtable
usedandstartedfrom508sequencesuntil856.
Havingeliminateschosenrandomnumberbefore
andoutsiderange,andsofound58observations
ondayfour.
Basedon 58 observationson dayfour,
non productiveactivity(P4) is 0.2241and
productiveactivity(q4)is 0.7759.Givenp,pI,P2
andP3,meanofnonproductiveactivityuntilday
four is (P4) 0.24905.Mean of productive
activityuntildayfour(q4 ) becomes0.75095.
Includingsampleon dayfour,totalof
sample becomes 288 units. Observation
frequencyondayfiveis23units.Observationon
lastday(onSaturday),divisoris notused.This
is dueto timescheduleservices.Servicesonly
openduring150minutes.
As consequences,allnumberbiggerthan
37 can'tbe includedon observation.Having
appliedeliminationandoutsiderange,it's found
thatobservationtimeforlastdayis23times.
Non productiveactivityproportionon
dayfive(Ps)is 0.3478.Productiveactivity(qs)
on theothersideis 0.6522.Givenp, pI, P2,P3,
andP4,meanofnonproductiveactivityuntilday
five (Ps) becomes0.25694and so meanof
productiveactivity(qs ) becomes0.74306.
Work SamplingUsingSelfReport
Form providedfor self report returned13
exemplars.Thereis 275datausedas inputto
calculatenonproductiveactivity.Proportionof
A
non productiveactivity(P2) is 0.18182and
proportionof productiveduringfive days is
0.81818.
Basedoncalculation,accuracylevelof
questionnairesis4.5585%.Andso,significance
levelof5%isfulfill.
Work Sampling
Observation
Using Continuous
Havingrecordingoperatoractivitiesduringfive
days,savedin 6 videocassette90 min,VCD
produced.Activitiesaresummarizedusingtally
diagram.Activitiesrecorded,first,transferredto
VCD format.Inordertowriteobservation,VCD
playerplayingslowerfour timesthannormal
velocity.
It's found1060samplescategorizedas
non productiveactivitieson 60 time interval
observation,whereasobservationfrequenciesare
30 to 31, during90 minutes. By summing
allowanceand unemployedof nonproductive
activityuntildayfive, it's foundproportionof
A
non productiveactivityuntilday five (P3) is
0.49939.
For intervalconfidence95%,it shows
thataccuracylevel(I) of continuousobservation
duringfivedaysis 1.03%, andso significance
levelof5%isfulfill.
The result is supportedby sample
quantity,i.e. sampleminimumrequiredwith
95%confidenceof intervalfor nonproductive
activityare385samples.
Based on non productiveactivity
observationabove, non productiveactivity
proportionusing conventionalmethod is
0.25694,selfreportis 0.18182,andcontinuous
observationis0.49939.
Testingof hypothesisn comparingnon
productiveactivitymeasuredby eachmethodis
conductedusingt-test.Hypothesisto betested
are:
1. Thereisnodifferenceof nonproductive
activityproducedbetweenconventional
methodandselfreport.
2. Thereis differenceof non productive
activityproducedbetweenconventional
methodandselfreport.
Testresultshowsthatthereis significant
differenceon non productiveactivity
measuredusingconventionalmethodand
selfreport.Significancemployedis 0.05.
Basedonnonproductivecalculationabove,
it is logic to say thatself reportoverin
identify productive activity (0.25694
conventionalmethodcompareto 0.18182
selfreport)..
Comparingnon productiveactivity
measuredby self report and continuous
observationwasconductedusingt-test,with:
1. Thereisnodifferenceof nonproductive
activitymeasuredbetweenself report
andcontinuousobservation.
B4
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2. Thereis differenceof non productive
activitymeasuredbetweenself report
andcontinuousobservation.
Significancetest employedis 0.05.
Hypothesistestshowedthe rejectionoh null
hypothesis,meansthereis differenceof non
productiveactivitymeasuredbetweenselfreport
andcontinuousobservation.Non productive
activitymeasuredusingcontinuousobservation
is0.50061.It meansthatselfreportmethodover
judgetoreportheiractivities.
It'sstillneedtocomparenonproductive
activity measuredusing conventionaland
continuousobservationmethods. Hypothesis
testingis:
1. Thereis nodifferenceof nonproductive
activitymeasuredbetweenconventional
andcontinuousobservationmethods.
2. Thereis differenceof non productive
activitymeasuredbetweenconventional
andcontinuousobservationmethods.
Result showedthe rejectionof null
hypothesisand acceptanceof alternative
hypothesis. And so we can say there is
significancedifferentonnonproductiveactivity
measuredusing conventionaland continuous
observationmethods.
Nonproductiveactivitymeasuredusing
thethreemethodsis differenteachother. Self
reportmethodresultinsmallerofnonproductive
activityproportion,followedby conventional
methods.Thereis possibilityun-honestyin
usingselfreportmethod,becauseworkerasked
toreportheirdailyactivity.Theresultshowed
by continuousobservationmethodis closeto
reality,becauseworkerwasobservedusingnon
stophandycam.Thereliabilityofdataprovided
usingcontinuousobservationthenis higherthan
thetwomethods.
CONCLUSION
There are significantdifferenceson non
productiveactivitymeasuredusingconventional,
selfreport,andcontinuousobservationmethods.
Basedonnonproductiveactivitycalculation,self
reportmethodmeasuredsmallernonproductive
activitythantwo othersmethods.Continuous
WorkSamplingComparativeAmong.....
Hidayat
ISSN,'1978-774X
observationmethodmeasurednon productive
activitysmallestamongthethreemethods.
Non productiveactivityproportionof
self reportis 0.18182,conventionalmethodas
muchas 0.25694,andcontinuousobservation
methodis0.49939.
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